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INTRODUCTION
An alternative procedure to study soil organic matter is the use of physical fractionation using the ultrasound technique. With this technique, some organo-mineral fractions with different sizes; above 150 µm, 50 -150 µm, 50-20 µm, 20-2 µm and smaller than 2 µm 1-3 can be obtained. When compared with the solubility method, one of the main advantages of the technique is the capability of obtain information from lighter fractions of soil organic matter (particles larger than 50 µm) and humified organic matter (particles smaller than 50 µm) 1, 4, 5 . Quiroga et al. 6 , studying some semi-arid soils from Pampa region of Argentina, showed that the amount of stable organic matter (particles with size lower than 50 µm) is significantly related to the clay content in the soil, and the light organic matter (larger than 100 µm) is strongly influenced by the soil management. Biodegradable and humified organic matter fractions of the soil are differently attacked by microorganisms and some studies indicate that it can be associated to soil intrinsic chemical complexity (chemical stability) and to the association degree of the mineral fraction of the soil (physical stability). According to Tate e Theng 7 , the organic matter resistance to the decomposition is more related to the physical protection of the mineral fraction than the chemical complexity of the organic matter of the soil. The stabilization of soil organic matter, due to interaction with minerals, is probably more important in tropical soils than in temperate soils because of favorable climatic conditions to the decomposition of organic matter. The protecting effect of minerals is more pronounced to constituent labels, as polysaccharides or proteins 8 . Christensen 9 , applying the incubation and examining CO 2 methods to organo-minerals fractions, showed that the decomposition of the soil organic matter occurs in the following order: sand (larger 53 µm) > clay (smaller 2 µm) > silt (2 -20 µm). Organic matter from silt fraction (2-20 µm) has a larger resistance to the microbial attack, suggesting that the carbon found in this fraction is more recalcitrant than the one found in clay fractions (0-2 µm).
Using Electron Paramagnetic Resonance (EPR) techinique to investigate litter samples, Tam et al. 10 showed a small increase in spin concentration (semiquinona free radical) and a small decrease in line width with increasing sample depth. It suggested a more advanced humification of the litter with depth.
The main objective of this work was to evaluate the stability of the fraction 2 -20 µm in temperatures above 100 o C and if the EPR spectroscopy was able to evaluate changes in stability.
EXPERIMENTAL
The soil sample analyzed was collected in an area called Região dos Lagos, located in Rio de Janeiro, in the depth of 0-20 cm, horizon A. Sieving by 2 mm and sedimentation analyses followed the physical fractionation of the organo-mineral compounds. After sieved, the samples were submitted to ultrasound, to promote dispersion of the soil aggregates. The ultrasound tune-up was 240 W and the samples were dispersed for 6 min. Our samples were suspensions composed by 20 g of soil and 100 mL of distilled water. The dispersion process was conducted controlling the temperature of the samples using an ice bath. After the dispersion, the 53 µm soil particles were completely separated from the soil suspension (the process was finished when it was verified the absence of soil particles in the water collected through the sieving process). Particles larger than 53 µm were oven dried during 48 h at 50 °C. Particles smaller than 53 µm were placed in tubes for sedimentation analyses. 10 mL of a NaOH solution 0,5 mol L -1 was added to each liter of sample, to promote dispersion of the aggregates of the sample. The Stokes law of sedimentation was used to obtain the particle size distribution of the investigated soil. In this analysis, it was considered d = 2,65 g/cm 3 for the particle density of the soil 2 and the collection was made in plastic recipients of 1 L. To increase velocity of sedimentation 10 mL of calcium chloride were added (1 molL -1 ) to the particles with size smaller than 2 µm after the collection. These samples were also oven dried during 48 h at 50 °C. Different groups of particles were obtained: 53-2000 µm, by sieving in soil suspension, and the fractions 20-53 µm, 2-20 µm and 0-2 µm by sedimentation process 3 . In order to investigate temperature effects, the different soil fractions, were heated to 100, 200, 400, 600, 800 and 1000 °C for two hours. After that, the soil fraction stability was investigated using Electron Paramagnetic Resonance (EPR).
EPR spectra were recorded for freeze-dried physical fraction samples using a Bruker -EMX EPR spectrometer with a rectangular cavity operating at X-band frequency (9.4 GHz). Experimental conditions of the EPR experiments were: magnetic field centred at 0.34 T, 0.2 mW microwave power and 0.02 mT amplitude modulation. The relative area of EPR signals was obtained by conventional approximation, intensity x (line with) 4, 11 . The absolute concentration for semiquinona free radical was obtained using a ruby crystal (as secondary standard) calibrated with strong pitch reference 4, 5 .
RESULTS AND DISCUSSION
The amount of the semiquinona free radical by g of C (Spin/gC) of each fraction and line width (at room temperature) were determined, and the results are shown in the Table 1 .
As it can be seen, the fraction 2-20 µm had a larger concentration of semiquinona free radical per g of C and a smaller line width, indicating a larger humification 10 . This is an evidence that the soil organic matter in this fraction (2-20 µm) is more stable than the other ones 1, 10 . The concentration of semiquinona free radical (Spin/g) as a function of the temperature for the fractions < 2 µm, 2-20 µm, 20-53 µm and > 53 µm of the soil are shown in the Figure 1 . It is observed that the free radical signal increases in all the fractions for temperatures up to 200 °C. This result can be explained considering that the aliphatic C fraction of the organic matter is decomposed first, increasing the relative concentration of the aromatic C fraction associated to the semiquinone free radicals 6 . Around 400 °C it was found a decreasing of the semiquinone free radical content in all the fractions studied, being the signal associated to the fraction > 53 µm the lowest in this temperature. For the fraction 0-2 µm the complete disappearance of signal was observed at 600 °C. For the fractions 2-20 µm and 20-53 µm, a residual of semiquinone free radical content remained, even at this temperature (600 °C). These results can be explained considering that in the fractions 2-20 µm and 20-53 µm the humified organic matter can be more firmly recalcitrant or linked to the mineral (probably in aggregates or clay fractions).
Therefore, the formation of aggregate in this soil is the most likely reason of the stabilization of the organic matter 12 .
CONCLUSION
This work showed that the fraction 2-20 µm of this gleysoil, was more stable than the other fractions. Also, formation of aggregate is the most probable reason of the stabilization of the organic matter of this gleysoil.
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